Abstract: We sought to examine whether the presence of a noncancer pain condition is independently associated with an increased risk for suicidal ideation, plan, or attempt after adjusting for sociodemographic and psychiatric risk factors for suicide and whether risk differs by specific type of pain. We analyzed data from the National Comorbidity Survey Replication, a household survey of U.S. civilian adults age 18 years and older (n ‫؍‬ 5692 respondents). Pain conditions, nonpain medical conditions, and suicidal history were obtained by self-report. DSM-IV mood, anxiety, and substance use disorders were assessed using the World Health Organization's Composite International Diagnostic Interview. Antisocial and borderline personality traits were assessed with the International Personality Disorder Examination screening questionnaire. In unadjusted logistic regression analyses, the presence of any pain condition was associated with lifetime and 12-month suicidal ideation, plan, and attempt. After controlling for demographic, medical, and mental health covariates, the presence of any pain condition remained significantly associated with lifetime suicidal ideation (odds ratio, 1.4; 95% confidence interval, 1.1-1.8) and plan. Among pain subtypes, severe or frequent headaches and "other" chronic pain remained significantly associated with lifetime suicidal ideation and plan; "other" chronic pain was also associated with attempt.
S
uicide is the eleventh leading cause of death and the seventh leading cause of potential years of life lost in the United States. 13 Known risk factors for suicide include sociodemographic factors (age, gender, race/ ethnicity, socioeconomic status, nonreligiosity), presence of a psychiatric illness, and comorbid medical conditions. 10, 13, 25, 33 Prior studies suggest an increased risk of suicidal thoughts and behaviors in individuals with noncancer pain conditions. 35 Prevalence rates have come primarily from specialty pain centers and range from 5% to 24% for current and 5.2% to 50% for lifetime suicidal ideation. 35 It is unknown how these studies apply to the broader population with pain. Furthermore, these studies have not adjusted for other suicide risk factors, particularly depression, anxiety, and substance abuse: Conditions found commonly in individuals with noncancer pain conditions.
A few studies have examined population-based risk for suicidal ideation and attempts in persons with pain. Magni et al 24 found significantly increased lifetime suicidal thoughts and attempts in respondents to the Hispanic Health and Nutrition Examination Survey with chronic abdominal pain after adjusting for age, gender, marital status, poverty index, and CES-D score. In a survey of HMO members aged 21 to 30 years, Breslau 5 found the presence of lifetime migraine with aura to be significantly associated with an increased likelihood of lifetime suicidal thoughts and attempts after adjusting for comorbid mania, dysthymia, anxiety disorder, or substance use disorder. Druss and Pincus 10 did not find a significant association between lifetime suicidal ideation or attempt and arthritis among respondents aged 17 to 39 years to the 1988-94 National Health and Nutrition Examination Survey, after adjusting for major depression, history of heavy alcohol use, and sociodemographic variables. 3 These studies focused on individuals with specific pain conditions, making it difficult to extrapolate to chronic pain conditions in general. More recently, Ratcliffe et al 26 found a significant association between the presence of migraine, arthritis, back problems, or fibromyalgia, and 12-month suicidal ideation or attempt among respondents to the Canadian Community Health Survey, after controlling for mood/anxiety disorders, substance dependence, and sociodemographic variables.
In this study, we sought to examine the association of common noncancer pain conditions (arthritis/rheumatism, chronic back or neck problems, frequent or severe headaches, and other chronic pain) with increasing levels of suicidality (lifetime and 12-month ideation, plan, attempt) using data from a population-based survey of U.S. adults and adjusting for other known sociodemographic and clinical risk factors for suicide. Specifically, we sought to answer the following questions:
(1) Is the presence of noncancer pain independently associated with an increased risk for suicidal ideation, plan, or attempt after adjusting for the effects of comorbid mood, anxiety and physical health disorders, substance abuse disorders, selected personality traits, and sociodemographic risk factors for suicide? (2) Do specific pain conditions differ in their associated risks for suicidal ideation, plan, or attempt?
A summary of findings from these analyses was presented as a poster at the May 2008 American Pain Society meeting.
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Materials and Methods
Data Source
Data are from the National Comorbidity Survey Replication (NCS-R), a household survey of English-speaking U.S. adults (aged 18 years or older) carried out between February 2001 and April 2003. The sample was based on a multistage, clustered area probability sampling design representative of the U.S. civilian population; response rate was 70.9%. The survey was administered in 2 parts. Part I was administered to all 9282 respondents and included all core diagnostic assessments. Part II included questions about risk factors, consequences, other correlates, and additional disorders and was administered to 5692 respondents, including all who met lifetime criteria for at least 1 mental disorder assessed in Part I, met subthreshold lifetime criteria for any of these disorders and sought treatment, or ever made a suicide plan or attempt, as well as a probability sample of other respondents to Part I. Informed consent was obtained verbally before the interview, and the study was approved by the institutional review boards at Harvard Medical School and the University of Michigan. Details of the NCS-R study design and methods can be found elsewhere. 18, 19 Data for the analyses reported here come from the public use data set for the Part II sample. Excluding missing responses for questions assessing the presence of lifetime pain conditions and suicidal ideation left a total of 5681 and 5677 responses, respectively, available for the analyses described in this report.
Variables
Pain and Other Medical Conditions
Lifetime chronic medical conditions were assessed by self report with the question, "Have you ever had any of the following?" followed by a list of 15 conditions. For the purpose of this study, a self-reported pain condition was defined as a positive response to any of the following conditions which commonly involve pain: Arthritis/ rheumatism, chronic back or neck problems, frequent or severe headaches, or "other" chronic pain. This definition is consistent with prior published reports using data from NCS-R 32, 36 and with the WHO Collaborative Study of Psychological Problems in General Health Care. 15 In the latter study, back pain, headache, and joint pain were the 3 most commonly reported anatomical pain sites among those with pain persisting 6 months or longer. A positive response to any of the following was considered a nonpain chronic condition: Seasonal allergies, stroke, heart attack, heart disease, high blood pressure, asthma, other chronic lung disease, diabetes or high blood sugar, ulcer in the stomach or intestine, epilepsy or seizures, or cancer. An estimate of pain duration in years was defined as age the respondent reported first having the condition subtracted from current age; if these 2 ages were equivalent, pain duration was defined as 0.5 years. NCS-R also asked if the condition was still present in the prior 12 months for some of the conditions, including all of the pain conditions except arthritis/ rheumatism. For the purpose of this study, a 12-month pain condition was defined as those reporting ever having arthritis or those reporting diagnosis or treatment for the other pain conditions in the past 12 months. Most respondents endorsing any lifetime pain condition (99.9%) also endorsed a 12-month pain condition, although not necessarily the same type of pain condition (eg, 55.9% of those endorsing lifetime headaches endorsed 12-month headaches).
Functioning and Disability
The World Health Organization Disability Assessment Scale (WHO-DAS) assesses both the persistence and severity of difficulties in the respondent's functioning in 5 domains (mobility, self care, social, cognitive, and role functioning) during the 30 days before the interview due to all physical and mental health problems. Total score and subscale scores range from 0 to 100, with higher scores reflecting greater disability. 8 Respondents were also asked how often they have trouble falling or staying asleep. For this study, responses were dichotomized as "nearly all the time" or "pretty often" versus "not very much" or "never." Respondents were also asked how often they experienced "physical discomfort, such as pain, nausea, or dizziness in the past 30 days" and the severity of that discomfort, on average. For purposes of this study, responses were dichotomized based on endorsement of severe physical discomfort.
Mental Health and Substance Abuse
Lifetime and 12-month DSM-IV mental health and substance use disorders were assessed with the World Mental Health Survey Initiative Version of the World Health Organization Composite International Diagnostic Interview (CIDI). 20 For the purposes of this study, anyone meeting criteria for a major depressive episode, dysthymia, bipolar 1, bipolar 2, panic disorder, agoraphobia, social phobia, generalized anxiety disorder, and/or posttraumatic stress disorder was defined as having a mood or anxiety disorder. Anyone meeting criteria for alcohol and/or drug abuse or dependence was defined as having an alcohol or drug use disorder. The NCS-R interview did not assess respondents for all DSM-IV personality disorder criteria but did include a subset of questions from the International Personality Disorder Examination (IPDE) screening questionnaire, including all of the screening questions for borderline (BPD) and antisocial personality disorders (APD). 22 The IPDE screening questionnaire is designed to have high sensitivity but low specificity, and is therefore expected to produce a considerable number of false-positive but relatively few false-negative classifications with respect to the IPDE Interview. 23 Consistent with the scoring of the IPDE screening questionnaire, we defined endorsement of three or more items for BPD or APD as a positive screen. These 2 personality disorders have been associated with suicidal ideation and behavior in prior studies. 21, 25 Psychological distress was assessed using the K10 scale. 6, 16 The 10 questions in the K10 scale use a 5-point Likert scale and ask respondents how frequently they experienced symptoms of psychological distress (eg, feeling so sad that nothing can cheer you up) during the past 30 days. This reference period was modified in NCS-R to "the 1 month in the past 12 months when you were at your worst emotionally." K10 was scored on a 0 to 40 scale, with higher scores indicating greater distress.
Suicidality
Suicidality was assessed in NCS-R with questions asking if the respondent ever seriously thought about committing suicide, made a plan for committing suicide, or attempted suicide. Follow-up questions assessed whether any of these happened in the prior 12 months. Based on evidence that reports of embarrassing behaviors are higher in self-administered than in interviewer-administered surveys, questions about suicide were printed in a self-administered booklet and referred to by letter or read to respondents unable to read.
Data Analysis
Weights designed by NCS-R staff adjusted for differential probabilities of selection, oversampling of Part I respondents with a mental disorder, and were used to make the data representative of the U.S. population. 18 In our descriptive analyses, statistical differences were assessed with 2 statistic for categorical variables or F statistic for continuous variables. Logistic regression analysis was used to estimate odds ratios for suicidal ideation, plan, or attempt, while controlling sequentially for sociodemographic covariates (age, gender, race/ethnicity, marital status, education level, religious affiliation, log-transformed household income), medical conditions (number of nonpain chronic conditions), presence of a mood or anxiety disorder, presence of an alcohol or drug use disorder, and a positive screen for APD or BPD personality traits. The covariates and order in which they were added to the models were determined a priori based on known risk factors for suicide, with the expectation that mental disorders would account for the largest, most clinically modifiable risk. In the case of nondichotomous categorical covariates, dummy variables were created for use in the models. When assessing the independent effects of specific pain conditions, the other pain conditions were included as medical covariates. For variables defined as lifetime or 12-month, the appropriate correlate to the outcome of interest was used (eg, lifetime covariates when assessing lifetime suicidality). The models used for the logistic regression analyses are summarized in the table in Appendix A. All analyses were based on weighted data, controlled for stratification and clustering, and were conducted using SAS version 9.1.3 (Cary, NC) procedures for survey sampling; these procedures use the Taylor expansion method to estimate sampling errors of estimators based on complex sample designs. Statistical significance was evaluated with 2-tailed tests (P Ͻ .05). Tables 1 and 2 describe the sociodemographic and clinical characteristics of NCS-R respondents by presence of a lifetime self-reported pain condition. Individuals with a 
Results
Sociodemographic and Clinical Characteristics
without a lifetime pain condition. Within the pain group, those with lifetime suicidal ideation were more likely to have lifetime frequent or severe headaches and/or other chronic pain condition but less likely to have arthritis and had a higher mean number of pain conditions compared with those without lifetime suicidal ideation (data not shown). Mean duration of the pain condition in years ranged from 13.1 (arthritis) to 18.4 (frequent or severe headaches) and did not differ significantly by presence of lifetime suicidal ideation (data not shown).
Other Chronic Pain (Data Not Shown)
Most of those with other chronic pain had more than one lifetime pain condition (78.6%, compared with 39.1% of those with arthritis, chronic back/neck problems, and/or headaches, 2 (1) ϭ 209.58, P Ͻ .001). Compared with those with lifetime chronic back/neck problems (the pain group most similar to the other chronic pain group in age and gender), those endorsing other chronic pain had a higher mean number of pain conditions (2.5 vs 1.8, F ϭ 130.60 (1, 42), P Ͻ .001), and greater disability as measured by WHO-DAS scores (role impairment 10.6 vs 6.9, F ϭ 12.44 (1, 42), P ϭ .001). They were also more likely to meet criteria for a lifetime mood or anxiety disorder (50.1% vs 39.1%, Tables 3 and 4 list the results of logistic regression analyses examining the associations between self-reported pain conditions and serious suicidal ideation, plan and attempt. Table 3 lists odds ratios for lifetime suicidality associated with having any (lifetime) pain condition and for each of the 4 pain conditions individually. Table 4 lists odds ratios for 12-month suicidality associated with having any pain condition in the past 12 months. Results for individual pain conditions were unstable due to small N's and are therefore not presented. Results for model covariates were consistent with that reported previously in the literature and are presented in Fig 1. 17, 25 Having a mood or anxiety disorder was the most significant clinical predictor of lifetime suicidal ideation, followed by an alcohol or drug use disorder and borderline or antisocial personality traits.
Odds of Suicidality in Those With Self-Reported Pain Conditions
Any pain condition and each of the individual pain conditions were significantly associated with increased lifetime suicidal ideation, plan, and attempt in models adjusting only for sociodemographic covariates (Table 3) . When medical covariates were added to the models, arthritis was no longer significantly associated with suicidality, and when lifetime mood or anxiety disorder and lifetime alcohol or drug use disorder were added, chronic back/ neck problems were no longer significant. In the final models, the presence of any pain condition remained significantly associated with lifetime suicidal ideation and plan, and other chronic pain remained significantly associated with ideation, plan and attempt. Severe or frequent headaches were significantly associated with lifetime suicidal ideation and plan but not attempt. The presence of any self-reported pain condition was associated with an approximately 40% additional increase in risk of lifetime suicidal ideation, plan, or attempt, and the presence of other chronic pain more than doubled the odds of reporting a lifetime suicide attempt.
Any pain condition in the past year was significantly associated with 12-month suicidal ideation, plan, and attempt in models adjusting only for sociodemographic covariates, but in the fully adjusted models, these associations were no longer statistically significant (Table 4) . In sensitivity analyses, we reran the models for Table 4 after removing arthritis from the definition of a 12-month pain condition (data not shown). This resulted in a slight increase in risk estimates that did not change the significance of the results. We also examined number of pain conditions as a predictor of suicidality (data not shown). Odds ratio estimates were similar to those for any pain condition, and number of pain conditions was also significantly associated with lifetime (OR, 1.3; 95% CI, 1.2-1.4; 2 (1) ϭ 18.34) and 12-month suicide attempt (OR, 1.5; 95% CI, 1.1-2.0; 2 (1) ϭ 8.33). In stratified analyses (data not shown), other chronic pain remained significantly associated with lifetime suicide plan and attempt in those with or without a lifetime mood or anxiety disorder. Any pain condition and each of the other pain conditions, however, were not significantly associated with lifetime suicidality in those without a lifetime mood or anxiety disorder. We also tested for effect modification between mood or anxiety disorder and pain condition (any and specific types), but interaction terms for lifetime and 12-month disorders were not significantly associated with suicidal ideation or attempt (data not shown).
We performed secondary analyses to investigate other variables hypothesized as potentially linking suicidality and pain. Adding WHO-DAS scores to the models had little effect on the associations between other chronic pain or any pain condition with lifetime suicidal ideation or plan, but the association between headaches and lifetime suicidal ideation was no longer significant. Alternatively, adding presence of sleep disturbance or severe physical discomfort resulted in small changes in odds ratio estimates but did not change the significance of the results. We also considered pain associated with cancer. Less than 10% of respondents endorsed a lifetime history of cancer, and 86% of those reported they were cured or in remission at the time of the NCS-R interview. Sensitivity analyses excluding those with cancer from the logistic regression models did not significantly change the results.
Discussion
Results of this study demonstrate an association between self-reported pain conditions and lifetime suicidal thoughts and behavior independent of the effects of comorbid mood, anxiety, substance use disorders, selected personality traits, and sociodemographic risk factors for suicide. Findings are consistent with prior population-based studies that have found suicidal thoughts ʈ Includes those reporting ever having arthritis and those reporting diagnosis or treatment for chronic back/neck problems, frequent or severe headaches, or other chronic pain in the past 12 months.
and behaviors to be associated with migraine headaches 5 and abdominal pain 24 and add to these studies by examining the effects of specific common pain conditions and adjusting for additional risk factors for suicide. In contrast to the recent analysis by Ratcliffe et al, 26 we did not find a significant association between the selfreported presence of any of the pain conditions queried and 12-month suicidality once results were adjusted for psychiatric covariates. This may be a reflection of the additional psychiatric diagnoses included as covariates in our analyses. In addition, the Canadian Community Health Survey included fibromyalgia as a pain condition and interviewed individuals aged 15 years and older versus 18 years and older for NCSR.
Consistent with prior studies, 2,32,36 psychiatric comorbidity was common among individuals with a pain condition. Pain, depression, and disability are known to be mutually reinforcing from prospective epidemiological studies.
14 The disappearance of the significant associations between chronic back/neck problems and lifetime suicidality, and between any pain condition and 12-month suicidality, once results were adjusted for mood/anxiety and substance abuse disorders highlights the importance of identifying and treating comorbid psychiatric disorders in this population.
Multiple pain conditions have been shown to be more strongly associated with psychopathology than single pain conditions.
11 Some of this psychopathology may not have been captured by NCS-R. Although NCS-R did include a personality screener, this did not account for all personality disorder types. In addition, NCS-R did not assess for somatoform disorders, conditions associated with increased risk for suicidal behavior 7, 21, 25, 29 and increased likelihood of multiple pain conditions. 9, 27, 28 The measure of psychological distress included in this study (K10) assessed symptoms within the past year and thus may not have adequately captured the level of emotional distress experienced before lifetime suicidal ideation and behaviors. Chronic pain exerts a significant and enduring negative effect on self-reported health status that is not generally seen with nonpainful chronic medical conditions or stable functional impairments (eg, quadriplegia). 30, 34 Disability and functional impairment associated with chronic pain may precipitate the development of depression and suicidal thoughts. Nevertheless, pain always occurs in the present, whereas suicidality is most closely linked with hopelessness about the future. Hence, pain alone is unlikely to lead to suicidality, even if severe and persistent, unless it is combined with depression or catastrophizing that prompts hopelessness about the future. 12 We may have not captured catastrophizing cognitions in our study that were not associated with one of the Axis I or Axis II disorders assessed.
The associations of lifetime suicidality with headaches and other chronic pain were especially large. After adjusting for all covariates, severe or frequent headaches and other chronic pain remained significantly associated with lifetime suicidality, suggesting that factors specific to these particular pain conditions, beyond sociodemographic factors and comorbid mood and anxiety disorders, confer risk for suicidal ideation. Potential factors linking pain with suicidality that have been cited in prior studies include sleep disturbance, pain interference with daily activities, and pain duration. 12, 31 In our study, the number of years since initial diagnosis for each of the pain conditions did not differ significantly by lifetime suicidal ideation; however, this was an imperfect estimate of duration of pain experienced, since time between onset and diagnosis may vary by condition. Adding WHO-DAS scores or the presence of severe physical discomfort as model covariates did not significantly change our results; however, neither of the aforemen- tioned measures is specific to pain and thus does not adequately capture pain severity or interference. The group with other chronic pain clearly carried the heaviest burden of medical and psychiatric conditions, with the greatest associated distress and disability. This group tended to have multiple medical conditions, including several pain conditions. It was not possible to determine from the available data which specific pain conditions were experienced by those endorsing other chronic pain in this study. The other chronic pain group probably represents a diverse set of conditions not tracked by NCS-R (eg, fibromyalgia, neuropathic pain, abdominal pain, sickle cell anemia), which may have unique associations with suicide. More than half of the respondents (53.6%, weighted) to this survey endorsed a lifetime pain condition, and most of these endorsed a pain condition in the prior 12 months as well. This is consistent with data from another population based survey, Healthcare for Communities, 4 but higher than the 5.5% to 33.0% of primary care patients endorsing pain persisting for at least 6 months associated with disability or use of health care in the World Health Organization Collaborative Study of Psychological Problems in General Health Care. 15 The lack of a marker for pain severity and specific information on pain duration likely resulted in a pain group in this study that is overinclusive, and thus introduces a conservative bias to the risk estimates. In addition, the high falsepositive rate of the personality screener we used also likely introduces a conservative bias to risk estimates. 23% of the population screened positive for borderline or antisocial personality disorder in our study. In clinical reappraisal interviews using the full IPDE with a probability subsample of 214 NCS-R Part II respondents, however, only 2.3% met criteria for DSM-IV cluster B personality disorder. 22 Strengths of this study are its population-based study design and detailed information on DSM-IV mental health disorders and chronic medical conditions. There are several limitations to our study that should be mentioned. The data is based on retrospective self-report and is thus subject to recall bias and willingness to admit suicide-related behaviors and emotional problems. The use of a self-administered format for the suicide questions (ie, reading of potential responses), however, probably improved the response rate to these questions. Prior research suggests that self-report of common chronic diseases has moderate to strong agreement with medical records. 1 As noted above, we were limited in the extent to which we could assess pain duration, pain severity, and number/types of pain conditions captured by the other chronic pain category. In addition, since the data are cross-sectional, we cannot make definitive conclusions about temporal relationship between suicidality and pain (ie, which came first). The duration and severity of medical conditions were based on self report and not on objective criteria. Finally, our assessment was limited to those with suicidal ideation and attempts but without completion.
In summary, this study demonstrates an independent association between some lifetime self-reported pain conditions and suicidal ideation, plan, and attempt. The results highlight the importance of identifying and treating comorbid mental disorders common in patients with noncancer pain conditions. They also suggest that pain conditions other than arthritis and back/neck pain have associations with suicide not explained by the measures of psychopathology used in the NCS-R. Clinicians should be alert to suicidal risk in patients with pain conditions. Longitudinal studies of pain, depression and suicidal ideation would help to establish the relative roles of potential mediators in the development of suicidality among individuals with chronic pain, and thus identify areas to target in intervention.
